Rumen responses to cashew nut shell liquid (CNSL) were evaluated in a feeding study. 27 Four wethers were fed a hay and concentrate diet for 4 weeks (Pre-CNSL period), and then 28 fed the same diet supplemented with low and high levels of CNSL for 2 weeks each (L-CNSL 29 and H-CNSL periods, respectively). The diet was then reverted to the un-supplemented 30 control diet for another 2 weeks (Post-CNSL period). Rumen parameters were monitored in 31 each feeding period. CNSL, regardless of the two levels tested, did not show any adverse 32 effects on total short chain fatty acid concentration and dry matter digestibility in the rumen. 33 Propionate proportion increased in the H-CNSL period, while methane production potential, 34 acetate and butyrate proportions, viscosity, foam formation and its stability, and ammonia 35 concentration decreased. Values of these parameters returned to those in the un-supplemented 36 control period after cessation of CNSL supplementation. Clone library analysis of 16S rRNA 37 genes revealed the following shifts in the H-CNSL period. For bacteria, Firmicutes was 38 frequently detected, while Bacteroidetes and Spirochetes were not. For archaea, 39 Methanobrevibacter wolinii was predominant. These results indicate that CNSL could be a 40 methane inhibitor and propionate enhancer by altering the rumen microbial community. 41 42 Keywords: cashew nut shell liquid, methane, microbiota, rumen fermentation, sheep 43 44 45
Introduction
Methane production potential and physical properties of rumen fluid 137 The strained rumen fluid from each sheep taken at 0 h was mixed with an equal 138 volume of McDougal's buffer (McDougal 1948) and dispensed into a test tube (180 mm in 139 length and 10 mm in diameter), which was flushed with nitrogen (N 2 ) gas and fitted with a 140 butyl rubber stopper and a plastic screw cap. The tubes were incubated at 38 °C for 24 h 141 without substrate at 5 replicates for each sheep. Total gas produced in the headspace of the 142 tube was measured by a needle-attached pressure gauge and was employed for methane 143 analysis. These were performed as described by Watanabe et al. (2010) . Using this data, CH 4 144 production from the rumen fluid was expressed as CH 4 production potential (CH 4 mL/mL of 145 rumen fluid/day).
146
Physical properties such as viscosity, ingesta volume index (IVI) and stable IVI were 147 assessed according to Sakauchi and Hoshino (1981) and Jacobson et al. (1957) . In brief, 148 strained rumen fluid (0 h sample) from each sheep (50 mL) was dispensed into a gravimetric 149 cylinder (100 mL in volume) and incubated at 38 °C for 1 h (n=4). Volume increase was recorded as IVI (foam formation potential), and then the content of the cylinder was mixed 151 with a glass rod by gently rotating 3 times to break the foam on the surface and the final 152 volume was recorded as stable foam formation potential (sIVI). 
